Certain photooxidized derivatives of tryptophan bind with very high affinity to the Ah receptor and are likely to be endogenous signal substances.
The purpose of the present study was to determine whether ultraviolet light (UV) irradiation of amino acids produces compounds with affinity for the Ah receptor. Aqueous solutions of L-tryptophan were exposed to radiation from an unfiltered high-pressure mercury lamp. The photoproducts formed were solvent-extracted or concentrated on Sep-Pak C18 cartridges. The concentrated extracts or eluants were treated for their ability to compete with 3H-labeled 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). Binding was assayed in liver cytosolic preparations from Sprague-Dawley rats using a technique based on hydroxylapatite separation. Photoproducts with receptor affinity were formed in a time-dependent manner. Histidine and tryptamine also gave products upon UV irradiation that competed with TCDD. Commercial tryptophan, at least aged, contained trace amounts of impurities with receptor affinity. Analysis by TLC and high-pressure liquid chromatography of the photo-products of tryptophan showed a minimum of three different binding compounds. Two of the products were studied in greater detail. One of them, showing UV absorbance and yellow fluorescence, gave a molecular ion (M+) of 284 and the other gave M+ 312 but showed little UV absorption and fluorescence. The concentration, based on mass spectrometry quantifications, of the two compounds that displaced more than 50% of TCDD was found to be extremely low, giving Kd values of 0.44 nM (M+ 312) and 0.07 nM (M+ 284). The existence of high affinity receptors for oxidized amino acids is postulated and their possible role in the proliferative cellular responses to TCDD and tryptophan is discussed briefly.